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AIRCRAET F.AGI'ORY FLOAT~WING CONVOY INTERCEPTOR
‘IEEZD NO- NACA 231%

B_y Eva.lyn G. Wells a.nd. Eliza.'beth G. McKi:mey ’
SUMMARY

A -i'—'l_-sca.le model of the Naval Alrcraft Factory float-wing

convoy interceptor was tested in the Langley 7- by 10-foot tummel to
determine the longitudinal end lateral stahillty cheracteristlcs.
The model was tested in the presence of a ground bosrd to determine
the effect of simuleting the ground on the longitudinal
.characteristics.

- The hull hed excessive dreg because of the type of propeller -
Ingtallation. Neutrel polints were calculated which show & pogltive
gbatic margin exists for all conditlons Investigated. Power had a
large stebilizing effect.

Mn elevator deflection range of -5° to 2° for propeller wind-
nmilitng end —10° to 2C with power is sufficlent to trim through the
speed renge tested. In the presence of the ground board, a renge
of -10.5° to 1° with propeller windmilling or with teke-off power
is requireg. for trim in the landing configuration with the stebilizer
set at 3.5 .

Tuft tests indlcabted that the wing stalled early in the
vicinity of the propellier. At higher 1ift coefficlents the wing
tended to stell at the allerons, with power accentuabing the
tendency of the left wing panel to sta:!l The extreme wing tips
remalned ungtalled.

The effectlve dlhedral, -labersl force characterlstics, and
directionsl stabllity with controls fixed were sgebisfactory.
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Rudder lock did not oceir for the range of yaw angles tesbed.
Freeing the rudder caused oscillation and severe sheking of the
model. Power caused only smell chenges in directional trim.

INTRODUCTION

At the request of the Burea.u of Aeronautics, Navy Depertment,
a genersal series of tests hés ‘been made of & -l—ll_-scale powered model

of the Nevel Aircraft Factory floa.t-wing convey interceptor. The
purpose of the tests was to determine the longitudinal and labersl
gtability. characteristicy of ‘the model with power on and off and
wing flaps up and down and to determine the effect of simulating
the ground on the longitudinal characteristics. Also Included are
the results of miscellansous propeller~of‘f tests and of tests of
the isolated horizontal teil. Tuft surveys were made to determlne
the stalling chara.cteristics of the model. .

| "CORFFICIENTS AND SYMBOLS |

The results of the tests are presented as standard NACA.
coofficients of forces and moments. Rolling-, yawing-, end pliching-
moment coefficlents are given sbout the. center-of -gravity locatlon
shown in figure 1 (2.7 percent of the mean aerodynsmic chord). The
data are referred to the stability axes, which ere a system of axes
‘having thelr origin at the center of gravity and in which the Z-axis
is in the plene of symmetry amd perpendicular to the relative wing,
the X-axis is in the plane of symmsiry and perpendicular to
. the Z-axis, and the Y-exis is perpend.icular to the plene of .gymmetry.
Tho positive directioms of the stahility axes, of angular displace-
ments of the airplane and control surfaces, and of hinge moments
areshowninfigureE._._ .

The coefflclents and symbols are defined. as follows:

Cp ~ 1ift coefficlent (Lift/qs)
Ci longitud.inal force coefficient (X/q_S)
Cy lateral-force coefficiont (¥/q8)

c,. rolling-moment coefficient (L/gSb)



NACA BM No. L6J15 TR 3

Co pitching-moment coefficient (M/gSc’)
Cn yawing-moment coefficient (N]qS‘b)
Chg elevator hinge-moment coefficient (He/q_be?s'e)
Ch,, rudder hinge-moment coefficient (HI../-q_'brE"E)
' effective thrust coeff-icient"ba.éed on wing aree (Tdf/q_s)
Qe torque coefficient (——9——) N
ovoD -
nd/v propeller diameter-advance ratio
N propuleive efficiency (TgpsV/2nnQ)
Lift = -2

forces along exes, pounds

mcoments gbout axes, pound-feet

hinge mament of one elevator, poﬁnd_-f‘eét
hings moment of rudder; pound-~feet
propeller effective thrust, pounds
propeller torque, pound-feet ; _
free-stream dynsmic pressure, pounds per square“foot(&g—z-)
offective dynamic pressure at tail, pounds per squaré foét
wing ares (10.00 square feet on model) ' ‘
horizontal-tail area (1.91 aguare feet on model)

wing mean aerodynamic chord (M.a.C.)(L.49%k feet on model)

root-mean-equare chord of & control surface back of hinge
line, feet



b - NACA RM No. L6J15

b wing spen (7.458 feet on model)

'be span of one elevator along hinge l;ne, feetl

b, gpan of rudder along hings line, feet

v alr velocity, feet per sscond

D: + propeller dismeter (1..862 feet on model)

n propeller speed, revolutions per second

and

o] mass denaity of air, slugs per cublc foot

a angle of attack of horizontal base line, degrees

&y angle of attack of tail chord line

Vi angle of yaw, degrees

€ angle of downwash, degrees

iy angle of stabilizer with respect to horizontal base line,
degrees; positive when tralling edge is down

& control-~surface deflectlon, degrees

B propeller blade angle at 0.75 radius (27 degrees on model)

n, tall-off asrcdynamic-center locstion, percent wing mean
aerodynemic chord '’

of £ effective dlhedral, degrees

Suﬁscripts:

a aileron (qR,!aL, right and left aileron)

e elevator (ep, ey, right and left elevator)

r rudder

f flap

t horizontal tail
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Y denctes partial derivatives of a coefficient with respect
to yaw (example: cl\lf =3¢, /0 V)

A'bbrew}iations :

TA . thrust é.xis_

W propeller windmilling

HRT - helf-thrust of teke-off power

TOP take-off power '
MOIEL AWD APPARATUS

The low-wing seaplane fighter model was supplied by the
Naval Aircraft Factory. A three-vlew drawing and photographs of
the model are shown in‘figures 1 and 3. The alrplane is a float-
wing type seaplarne with a three-blade right-hand propeller set
in the hull asbove the wing trailing edge. Plan-form and blade-
form curves for the propeller used on the model are shown in
figure 4. The physical characteristics of the airplans ave
tabulated in tables I, II, III, and IV. '

The test program wes originally begmn with the thrust axls
tilted 3° (top of propeller moved beck) about the center line of
the propsller; but as & result of mechenical difficulties, the
remainder of the tests were made with the thrust axis horizontal. A
fillet formed of plasticenc was edded to the horizontal tail where 1t
joinsd the fuselags. (See fig. 3(a).) For one propeller-off test
the orening in the hull for the propeller was sealsd and faired
thus forming a smooth hull contour with no bresks or gaps. For all
tests the cooling-air scoops on the sides of the bull were removed
from the model and the openings sealed so that there was no flow
through the cooling-zir exhaust opening lmmeiiately in front of the
propellsr. The engine exhaust ports in ths float step do not exist

on the model. A drawing of the -ljf-scale model of the horizontal

tall, on which isolated teil tests were mede in the Langley 4-

by 6-foot tumnel, 1s shown in Figure 5. An electricel strain gage
wag used 1n each slevator end in the rudder for msasuring hings
moments. The elevator and rudder gaps on the model wers 0.017

and 0.026 inches, respectively; because of inaccuraciss in the
construction of the model, the aileron and flap gaps were varlable
and therefore were not messgured. Plein fleps wers used, and the
elevator end. rudder hed a vedius lesding edgs with minimum balance.
Thers were no tebs on the control surfeces.
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In order to simlate ground eifect for scme tests, the model
was mounted in the tunnel above a ground board which completely
gpanned the tunnel and extended about 40 inches ahead of
and 80 inches behind the pivot point. The ground board was
placed 12.75 inches below the normal center of gravity at 0° angle
of attack, which allowed sbout 1/2-inch clearence under the model
at a =120. (See fig. 6.) ¥

Photographa of tufta to determine the stall progression of
the wing were made fram the top of the tunnel. The photographs
woere taken at 1/25 of a second exposure. For this timing conditic,
a tuft that appears as a point or is pointed upstream indicates
stall, while a blurred tuft indlcates unsteady flow.

The model propeller was driven by a 56-~horsepower electric
motor, the speed of which was determined from an elsciric
tachometer whose error is within +0Q.2 percent.

The model was tested in both cruisimg end landing configu-
rations awvay from the ground and in landing and take-off con-
figurations near the ground boerd. The flaps were met at 0° deflec-
tlon for the cruilsing and teke-off configurations and at 60° for the
landing configuration. -The flap deflection was the only veriation
of the model in the different configurations. . : -

- TESTS AND RESULTS
- Tegt Conditions

"Langley 7- by 10-foot tumnel .- The tests were made at
dynemic pressures of 16.37; 9.21, 4.09, and 1.02 pounds per
square foot, which corresponded to airspeeds of about 80, 60, 4o,
and 20 miles per hour. The test Reynolds numbers were about 1,120,000,
845,000, 560,000, and 280,000 based on the wing mean aerodynamic chord
of 1.k9Lk feet. The dynamlc pressures of 16.37 and 9.21 were uscd for
propeller windmilling and power on, respectively. Because of the
turbulence factor of 1.6.for the tunnel, the effective Reynolds
numbers (for maximum lift coefficienta)} were ebout 1,790,000,
1,340,000, 890,000, and 440,000.

Langley 4~ by 6-foot tunnel.- The tests were made at a
dynemic pressure of 13 pounds per square foot, which corresponds
to an airspeed of ebout 72 milea per hour. The teat Reynolds
number was gbout 450,000 besed on the tail averasge chord
of 0.679 feet. Because of the turbulence factor of 1.93 for the

tunnel, the effective Reynolds nmumber (for maximum 1ift coeffi-
cientsj wes about 880,000.
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Corrections

Langley T~ by 10-foot tunnel .- The data cbtalned with the
ground board in place were not corrected for tares caused by the
model support strut becauss of the impracticdbllity of obtalning
tares . dJet-boundary correctlons were not applied because they
have been shown to be negligible for-the ground-board test
installation. All other -data have been corrected for tares
caused by the model support strut; and Jat-boundary corrections
have been applied to the angles of attack, the drag coefficients,
end the tail-on pitching-moment coefficients. The carrections
were computed as follows by use eof. refersnce e

ba = 1_.1560L
.01650L

' FAN = -8-23
" wherse
FaYsr is in d.eérees
8., (0.1145) jet-boundary factor at the wing
8p - (o 204 to O 214) total. ,jet-’bound.ary correction -8t the ta.il

All Jet-boundary corrections wers added to the test d.a.ta.._ -

Langley h- by 6-foot tunnel .- The data have 'been corrected for

tares caused by the model support strut. A Jet-boundary correction
was applied as follows:

=1 .16ch

The Jet-boundery corrections to the hinge moment wore not applied
since they were negligible.

Pest Procedurs

A propeller calibration was masde by measuring the longltudinal
force of the model with flaps retracted and horizontal tail off at
en angle of attack of 00 for a range of propeller speeds. Thrust
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coefficients were determined from the relation

T.'=C ) - _
c X (propeller operating)- CX(pronaller removed)
. , - ’ o
The torque coefficients were computed by use of a callbration of
motor torque as e functlon of minimum current. The results of the
model propeller calibration are presented In figure T.

The varigtions of thrust and,torque coefficient with lift
coefficient for the full-scale airplans and. the model are shown
in figures 8 ard $. The data for the full—scale airplane were
obtained from full-scale propeller data. The thrust coefficlents
of the elrplane were reproduced during power-on tests by the use
of figures 7 end 8 to match the propellsr speed and 1lift coeffi-
cient of the model. The value of Tg' for the tests with pro-
peller windgmilling was about -0.022. In general, the torgue
coefficlents for the model were not the same as the airplane
cosfficients. (See fig g.) :

At each angle of attack for power-on yaw tests the propeller
speed was held constant throughcut the yaw range. Since the 1lift
and thrust coefficients vary with yew when the propsller speed
and angle of attack are held constant, the thrust coefficient 1s
atrictly correct only at zero yaw.

Lateral-stebility derivatives were. obtained from.pitch tests
at angles of yaw of +5° by assuming a straight-line variation
between these points. The large~-symbol points on the plots of
lateral-stability derivatives were obtained by measuring slopes
through zero yaw from yaw. tests.

Because previous tests indicated that propeller operation
had little effect on the flow over the ailerons, all the aileron
tests wsre made with the propéller windmilling.

Presentation of Results

An outline of the flgures presenting the results is given
below. (Figs. 1 through 9 are model drawings, photographs,
and power charts.)

. Figure
A. Miscellaneous propeller-off tests
I. Effect of stabilizer setting 10
IT. Effect of Reynolds number 11
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ITT. Effect of elevator deflection
IV. Effect of tail fillet

V. Effect of éovering over hull propeller
opening.

B. Isolated horizontal tail

I. Hinge gap unsealed
II. Hinge gap sealed

C. Elevator-fixed stebility

I. Stabilizer teatis
(a) Thrust axis ineclined 3° to horizontal
(1) Propeller windmilling-cruising
configuratlion . )
(2) Propeller windmilling-landing
configuration :
(b) Thrust axis horizontal’
(1) Cruising configuration
ad Propeller windmilling
[b] Take-off power
(2) Laf oonfiguration
Propeller windmilling
fp] Take-off power

II. Neutral points

III. Dynemlc-pressure ratlios and average downwash

angles
Ea) Cruising configuration
b) Landing configuration

D. Elevator control characteristics

I. EBlevator tests

(a) Cruising configuration
(1)} Propeller windmilling
(2) Tako-off power

{b) Landing configuration
l; Propeller windmilling
3 Half thrust of tske-off power
3) Take-off power

L — ]
-

Plgure
1z
13
14

15
16

17
18

19(a)
19(v)

20(a)
20(d)

22(=)
22(b)

23(a)
23(b)

2k (a)
2l (b)
2h(c)
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Flgure
IT. Elevator deflection required for trim 25

E. Ground-board tests

I. Stabllizer tests .
(a) Taeke-off configuration
(1) Propeller windmilling 26
(2) Take-off power 26
(v) Landing configuration . '
(1) Propeller windmilling _ 27{a
(2) Take-off power = §

II. Elevator tests
(a) Landing configuration, i, = 3 .50°

%l) Propeller windmilling 28(a)
2) Take-off power 28(v)
(b) Lending configuration, i = 0.42°,
' propeller windmilling ' 29
III. Elevator-fixed neutral points 30
IV. Dynamic-pressure ratios and average downwash
e € rau | .
(a) Take=-off configuration 31(a)
(b) Landing configuration 31(b)
V. Elevator deflection required for trim 32
" F. Stalling characteristics 33-34
G. Lateral -stability derivatives
I. Propeller windmilling 35(a)
II. Take-off power : 35(b)
. H. Characteristics in yaw
I. Rudder fixed ' ' 36
II. Rudder free : o 37
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T
' X

Sy, B " - T
I Effect of rucld.er deflection e e
I Cruising configure.tion .
ga) Propeller windmilling, o= o 51p "~ ,38(a)
b} Pake-off power, o = L1.k6 - Y 38(p).
€C) Propeller windmilling, o = '5.911-' IR Bgc).
a) ’I'a.ke-off power, o = 5.16- . T 38(a)
UIT. Le.nding configuration ST o )
(&) -‘Propelier windmi.'f_ling, o = 3 26 395&)
(b) Half thrust of take-off power, a'= 2.89 39(b)}
(c) Pake-off power, a = 0.50- 39(c)
J. Alleron che,re.cteristics e
I. Cruising ceni‘igu.ration L e - ho(a) . .
“.[I Le.nd.ing configure.tion ' SR l;.o('b)

e DI_sc_:USSIoﬁ |
‘Propeller-0ff. Tests.. - ¢

A comparison of propeller-off and propeller-windmilling data
(figs. lO and l"(), shows tha.t the propeller causes Cy 1o be

slightly more nega.tive- The % of the different ste.'bi_lizer. '
. L !
settings eppear to be almost the seme with propeller-off and .f;'_
propeller windmilling e .
With an increase in Beynolds numbey from 280 000 to 1, 120 000
(fig. 11}, G-T-ma.x increased 20 percent, Cyx beceme 27 percent
less negative at zero 1lift, and the static longitudinel

gtability écﬂ incressed from -0 .122 to -O .162. All the.-increase

gi' occun'ed ‘Betwaen the Beynold_s numbers of 280 OOO and. 560,000 .

Co o . BC
Figure 12 gives a va.lue ef eleva.tor effectiveness . 6§
e

of -0.0161w. This value compared with the velue of -0 OThT for
the propeller windmilling (fig. 23(a)) shows that the propeller
when windmilling reduces the elevator effectiveness about 3 percent.
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The only measurable effect of the teil fillet (fig. 13) occurs
in the longitudinel force coefficilent; removing the tall fillet
made Cx slightly less negative throughout most of. the lift

range .

© - .. The drag of the hull is’ 1arge becauae the propeller is
“"located in an opening in the middle of the hull., Figure 1k shows
- that the hull propeller opening caused the minimum drag to be
. ‘about 46 percent higher than when the cut—out -wag covered with r
"simple fairing. The opening elso caused & smell decresse in

the slope of the 1ift curve, and Increesed the static longi-

d .

' tudipal stebility :dgz-. about 0.01

Taolated TsiI:Char?cteristiqs‘

_ . A series of tests wrs mede on the horlzontal tall to investl-
‘gate the 1ift end hinge-moment charescteriatics over & complete
;.. renge of elevator deflections with the .elevetor hinge grp open
4nd sesled. (See figs. 15 and 16.) The isolated teil hinge-
moment coefficients are baged on the average of the right end
left elevetor hinge moments. The velues of the various peremeters
which were read over ranges of +4°% sand ﬂ=5°53: respectlvely,
ere summarized in the following table:

i Gap sesled . Grp oven | gzg gegleg
: S aire
Cry, |- = 0.050 - o.0m9 - £ 0.052 -
Cy, 036 Mok RN S ————
o | B . |. -6 S
c -.002 -.003 SR
cl];,kg‘ - n0066 - '0063 - -‘— -

Longltudinel Stability

Neutral point.- Figure 21 presents the variatiem of neutral-
point poslition and the effective tall-off serodynamic center loca-
tion calculated from stabilizer end elevaitor data. A positive;
static margin exists for all conditions invesitigated for the
normal center-of-gravity location. Power has a large stebilizing
effect while flap déflection and inclinaticn of .the thrust exis
(with windmilling propeller) have very little effect.

L - R AL B
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The stabilizing effect of power, particularly as shown by the
shift of the teil-off aerodynemic: ‘center, 1s greater than would be
cavged by the thruet end normal force of the propellesr. Part of .
the increesed sta:bility must 'be causad. by changs of eir flow over
the wing. :

Effect of power on downwesh and dynemic-pressure ra.ties..,-_ An

d(qy/a) - . L
increase of -——qa%/—l— _a.nd. g:—é with power over the values for -the

!

windmilling condition 18 shown in Figire 22 for the cruising and
a
land.ing configurations.- The velues of _qt apd € were

calbulated. ueing isolated.—teil data ven in figurs 15. "For the
windmilling propeller € 1is sbout 1/2° to 1° less with the thrust
axls. til:beﬁ. 3 “then with the thrast exis horizontal. No’ pbwer-on
data ave a.vaila'ble with the thrust axis tiltecl- ,

Elevator d,efleetion required for trim.- Tt appears (fig. 25)
tha.t an, elevator deflection renge of -5% %o 29 for propeller
windmilling end "-10°-to 20" srith power is sufficient to 'l:rim through
- the Bpeed rangs tested with the t€b neutral, i, = 3. 50 ; and

cenbtsr of gravity at: ok .7 meen aerod.ynamic chorg in either cruieing
or landing configuration.

i -

" Ground Effect SIS

The results of Btebilizer emd elevator tests (figs. 26
. through 29) with the model tested near the ground board shows
. that the pregénce of .the ground board increased Cp 6 percent

“with the propeller winﬁ:nil’l.*ng and 17 percent with powsr over
the values of O-_[u with the model away from the grounﬁ. 'boa.rd.

(figs. 19, 20, 1 23, and 24) .. Near the ground boerd Cp . was

elightly lower than vhen the mod.el was tested away, fx_-om the
+ ground ,, “’
T A compa.rison of figure 30, which presents the neutral points
- calculated from ths ground-bosrd dete of Pigures 26 snd 27, with
figure 21 shows that the model is, in general, more. ste.'ble neayr
the ground.

" Values of the downwash angle end dynemic-pressure ra.tios at
the tail of the modél neér the ground wers calculated using isolated-
a1l date (fig. 15) .apd sre shown In Pigure 3X. The presence of
.. the ground reduced downwaseh angles end dynemic pressure ratios.

'\ .
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From figure 32 1t appears that with it 3.5° 1n the landing
configuration a range of elevator deflection of -10.5° to 1° is
required for trim with eilther the propeller windmilling or with
teke-off power.

L Stalling Characteristics

The results of tuft testa of the model with propeller wind-
milling and with take-off power are presented in figure 33 for the
. cruising configuration and in Pfigure 34 for the landing configuration.

For the windmilling propeller, cruising and lending configu-
retions, the stsll eppears to stert at the treiling edge of the
' root section.in the region of the propeller -at rather low 1lift
© coefficlents. Application of power tends to increese the ares
near the propseller over which the flow is stelled, especially over
the left wing. The spplication of power also eccentuates tle
tendency of the left wing peanel to stsll In the region of the
aileron before CLma of the model is reached. The right wing

panel tends to atall in the vicinity of the' aileron, but the
extreme tip of both wing psnels remeing unstalled.

Ietersl Stebillty

Stabllity derivativea at amell engles of yaw.- In the cruising
configuration for both propelier windmilling, and take-off power
(fig. 35), the offective dihedral varies between 6.5° and 8° over
‘mest of the 1ift range with the exception of a sudden drop in the
effective dlhedral for the propeller-windmilling condition.at a
11ft coefficient of 0.94. This sudden change in dlhedral effect
ig probably & result of unsymmetrlcsl wing stell. The effective
dihedral in landing configuration with propeller windmilling
varies from 8% at a 1ift coefficient of 0.25 to 3.5° at & 1ift
coefficient of 1.43; for the same configuration with take-off
power it varies from 9.5° at & 1ift coefficient of O -21 to k.59
at a 1ift coefficient of 1.57.

Directional stability existe (C ny, is negative) for all the

conditions tested Cnl varies from approximately -0.0005 to -0.0050
U

over the 1ift range. Directional stabillty increases about 40 per-

cent over the 11ft renge for take-off power because of the increased

slipstream velocity ratio. For untrimmed conditions the larze
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positive wvalues of CY, indicate that the latera.l-force

characteristics will 'be in the correct direction, that is, right
bank will accompeny right sideslip end vice versa.: " :

- Rudder characteristics.- Figure 37 shows the charaqter;stics
--in-yaw of the model for propeller windmilling with .the rud,d,_qr f;'ee.
An undesireble reversal in the'slépe of the' C, .curve occurs aﬁ
about £20° yew. There are no'rtidder-free dsta for higlier Powsr
conditions. Oscillations of the rudder occurred when the model
waa tested with. the ruddet Free, causing the model ‘to shake badly.
At engles of stteck ‘dbove &5-.4° in’ lending configuration and. at any
angles.of atack inforuisitig donfigurstion, this sha.king beceme so
severe that the model could not be yewsd past “sbout % 20°, ‘nor
vaes it possible to read the scales at smaller angles of yav. Xo
rudder . Iock ascurs ‘within “the range of yow ang'lres tested . Figure 38
shows - emall negati’v*e value for Ch\tf in each power conditlon

tes’cet’i in the cruising :configumtion. In the 1andﬁ.ng configuration
(fis- 39 Ch\b is.gero for propeller windmillizg and taJs:e—off -

power and 0.0022 for ha.]f thrust of take- oi‘f poyse. chs (f1gg. 38

and 39) ha.s large negative values mcreasing with T fhe rudder
has sufficient.effectivoness to trim at yaw a.ngles og‘ a.t leas'b =T=20°
for. a.ll conditiona tested. :

Miscellanscus power effects -~ This model was rather unusual
for gingle-engine airplenes with.single-rotating pfopellers in,
that the vertical tail sesms to ‘be so located in the propsller '
slipstream that power caused very small changes in the rudder
defloction regquired for trim &t ¥ = 0°. However, power did cauge
a large amount of asymmetry,; particularly in the pitchma-moment
coefficient and rudder hings-moment coefficient at large angles
of yaw where for high power operation nearly 10° of elsvator
deflection 1s required to trim the change In Gy in 20° of yaw.

Alleron characteristics.- The resulis of the aileron tests
are shown in Pigure k0. For both cruleing and lznding configu-
dac
rations d.s_z et o = 0° is ebout 0.001k. The yawing-moment

coefficient 1s small throughout most of the angle-of-attack renge
in both configurations. At high angles of attack, however, there
is a considerable reduction in aileron effectiveness for meximum
aileron deflection.
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.. - - GUMMARY OF RESULTS '

Results of wind-tunnel teats of & l-'scale'm‘od.el of the Naval
Alrcraft Fectory floet-wing convoy 1nterceptor indica.te that'

1. The drag of the hull 1s large because of the type of pro-
peller instéllation. The propeller opening in the hull osuged the
minimum drag to be ebout 46 percent higher then when the cut-out
vas covered. with & simple fairing. .

. 2. The model had satisfactory longitud.inal sta'bility w.lth
the normel centér-of-gravity location for all conditions. tested.
Power had & large sta'bilizing effect while flap deflection hsd
very l:lttle effect.

3. An elevator deflection range of -5° to 2° For propeller
vindmilling and -10° to 2° with power is sufficient to trim
through the speed range testecl. In the presence of the ground .
boerd, & rarge of -10.5° to 1Y with propeller windmilling or
with take-off power is required for trim in the landing configu-
ration with the stabilizer set at 3.5°.

4, Stall teats, mde vith tufts on the wing showed. that the
wing stalled early in the vicinity of the propeller. At higher
1lift coefficients the wing tended to stell et the ailerons, with
power accentuating the tendency of the left wing panel to sta.ll
The extreme wing tips remined. unstalled.

5. The effective dilhedral, lateral-force characteristics, .
and directional sta'bility with controls fixed were sat* sfectory .

" 6. When the model was tested with the rudder fres,.the . -
rudder osciliated.and caused the model to shake. No rudder -lock
was indicated. within the ra.nge of yaw angles tegted., - :
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- T. Power caumed only small changes in directional trim but
B did create asymmetry of the pitching-moment coefficlient through
the yaw rangs.

Langley Memorlel Aeronauntical Laboratory
RNationel Advisory Committee for Aeronaubics
Lengley Field, Va.

& 4., Watle

Evalyn G. Wells
Enginsering Alde

el 4 7] Foorey

Engineering Aide

;,7' e 0;' ? 'ﬁ“/’"}
Approved: T = ey

P g

Hertley A. Soulé
. Chief of Stability Ressarch Diviasion
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TABIE T.- PHYSICAL CEARACTERISTICS OF THE NAVAL ATRCRAFT
FACTORY FLOAT-WING AIRPIANE

TYPO &+ « v o ¢« « s o « o = » o« Float-wing seeplane interceptor

Engine:

Manufacturer's designation. . . . . . . . . Renger XV-T770-9

Ratings:
Normal power . . « « . . 565 bhp at 3200 rpm a2t sea level
450 bhp 2t 3200 ropm at 27,000 £t
Military power . . . . . 625 bhp at 3400 rpm at sea level
500 bhp at 3400 rpm et 27,000 £t
Take-off power . . . . . 625 bhp &t 3400 rpm at sea level

Propeller geer ratio . e e . 17:11 (0.6k71)
Propeller:
TYPE ¢ o o « o . s « s o« « s« ¢ » « « « Aeroproducts
Dismeter, ft . . . e s e s s e e s 8 s e s e TH
Blade degign « ¢ ¢« & ¢ ¢ 4t e s v n s e e a . s . 0-20-1kb
Rumber of Plades .+ . ¢« &+ & ¢ v = ¢ o ¢ s o« = s « « 3 Dlades

Landing gear:
None (float-wing sesplane with catapult and retrievinghookd

NATTORAL: ADVISORY
COMMITTEE ¥FOR AERCHAUTICS



TABIE IT.- ATRPTANE WEIGHT-BATANCE SUMMARY

Gross  — Conter of gravity
Condlitien 1ght (in. above
velgh (in. behind (percent horizontal
(1) airplens mose) | MALDM) | oo "0
HMahter
ol 4000 125.97 24,7 h2 .55
Fighter
sverload 4319 123 .83 21.7 he .02

FATTONAL ADVISCRY
COMMITTEE FOR AERONAUTICS

CTLGT “ON W VOV
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TABIE ITI.- AIRPIANE WING AND TAIL-SURFACE DATA

SN,

Wi Horizontal Vertical |
08 tail teil
Area, sq Tt 160 30.50 15.50
Span, ft 29.83 11.25 6.0k
Aspect ratio 5. 56 k.15 2.35
Teper ratio 0.L40 0.k5
i a'Dihed.:cal, deg 9 Upper surfacs
meximom ordi-
nates In sams
place
Sweepback, qguerter chord 0
line, deg
Root section 66-2-216 0009-6% | e----
Tip section 66-(216) -212 0009-6% |  e----
bangle of incidence at 6 Ad justedle 0
root, deg C.1 to 9.5
bAngle of incldence at b Ad justable (o]
tip, deg 0.1 to 9.5
Meen esrodynamic chord, 5.98
. Pt (starting 5.25 in.
aft of leading edge
at center line)
Root chord, ft 8.00 3.k8
Theoretical tip chord, £t 3.18 1.56

®Dinedral measured from bottom surface of wing.

bAngle of incidence measured with respect to horizontael base line.

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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TABLE IV.~ ATRPYIANE CONTROL-SURFACE DATA

Allerons Elevators Rudder Fleps

Percent span 33.50 98.50 100.00 40.00
Area, behind hinge 7.91 12.08 9.70 15.30

lne, eq £t
Balance area, sq ft Minimum Minimum Minimm Minimum

helance balanes balance balance

Root-meen-aquare 0.80 1.16 1.39

chord, behind

hinge line, Ft
Distance to hinge lins 15.62 16.07

from normal center
of gravity, £t

Flav deflactions, deg (corresponding powora)

For landing . .

For crulsing and

e off . .

v+ v+ BO(power off)

« + » Flaps retracted

CTEYT *ON W VOVN
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FIGURE LEGENDS

Figure l.— Three-view drawing of the ,}--—scale NA¥F ses&plene mcdel.

Figure 2.— System of axes and control-surface hinge moments and
deflectione. Positive velues of forces, moments, and angles
are indiceted by arrows. Positive values of tab hinge moments
and deflections are in the game directions as the positive
velues for the control surfaces to which the tabs are attached.

Figure 3z.~Phtograph of the &—scale NAF ssaplane model with
propeller off. C(ruising configuretion, tall fillet on.

Flgure 3b.—~ Photogreph of the L_scale NaF seaplane'mod.e‘l with
horizontal thrust axis., ILending configuration.

Figure 4.— Plan~form and blade-form curves for propeller used on
the £-—scale NAF seaplane mcdel D, diemeter; KR, radius;

r, 8 at;oﬁ radius; b, section cherd; h, section thickness;
B, propellexr blade angle.

Figure 5.— Horlzontal tail of the %—:-scale NAF sesplans model.

Figure 6.~ Position of the L—scele model of the NAF airplane and
ground board in the tummnel, & = 0°.

Figure T.~ Characteristics of e 1.862-foot diameter threé—-'bladed.
propeller on the E—scale NAF sesplane model a = 09, B = 270,
q = 9.21 pounds per sguare foot. :

Figure 8.— Effective thrust coefficlent availsble at any 1Pt
coefficient for the NAF sesgplane.

Flgure 9.~ Comparlison of torgue coefficlent values for the comstant
speed speapleme propeller (625 hp at 2200 rym at sea _level) and
for a =-—scale model propeller (fixed pitch, B = 27%) delivering

the same Tp!?,

Figure 10.— Effecf of stabilizer estting orn the eerodynamic character—
istlcs of the yrou scale modsl of the NAF seaplsne. Prop. off,

59,-7 0; a = 16.37 pounds per squers foot 8¢ = 09; thrust axis
horizontal.

Figure 1l.— Effect of Reynolds number on the aerodynsmic char—
actaristics of the 1}-— scale mcdel of the NAF sesgplene. FProp. off;

Bs = 0; 1y = 92% Bp = 0°; thrust exis harizombal.
SAlRERRARD



2 VORISR NACA RM No. L6J15
FIGURE LEGENDS.~ Continued

Figure 12.— Effect of elevator deflection on the amerodynamic
characteristics of the y—scale model of the NAF seaplane.

Prop. off; 1t = O, g = 16.37 pounds per square foos, 5 = 0°;
thrust axls horlzontal. :

Figure 12.— Cont¢luded.

Figure 13.— Effect of tall fillet on the merodynamic charsacter—
isticg of the +—gcale model of the NAF seaplane. Prop. off;

1y = %P; Bg = 05 q = 16.37 pounds per square foot; B¢ = 0°; thruat
axis horizontal.

Figure 13.— Concluded.

Figure 1lk.— Effect of sealing hull propeller opening on the
k—-acale model of the NAF seaplene. FProp. off; 1y = gp;
Be = 0; @ = 16.37 pounds per square foot; Bp = 0°; thrust
axis horizontal.

Figure 15.- Characteristics of the lsolated horizontal tall of the
%-—scale model of the NAF float~wing seaplene with the hinge gap
unssaled.

Figure 15.- Concluded.

Figure 16.— Characteristics of the isolated horizontal tail of the
&—-scale model of the NAF float-wing seaplane with the hinge
gap unseealed. .

Figure 16.— Concluded.

Figure 17.- Effect of astebllizer on the aero&ynamic characferistica
in pitch of the %-—scale NAFP seaplane model. Cruising configuration;
prop. windmilling; 8¢ = 0°; thrust sxis inclined 3° to horizomtal.

Figure 18,— Effect of stabilizer on the aercdynamic cheracteristice
in pitch of the &-—scale NAF pesplene model landing configurations;
prop: windmilling; 8, = 00; thrust axis inclined 3° to horizontal..

Figure 19.— Effect of stabllizer on the asrodynamic characteristics
in pitch of the 1-—Scale-NLF geaplane modal. Cruising configuration.
8 = 0° Thrust axis horizontal.

(a) Windmilling. -
SHNEECIR
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FIGURE LEGEND.— Continued

Flgure 19.-~ Concluded.
(b) Take—off power.
Figure 20.— Effect of stebilizer on the merodynamic characteristics
in pitch of the ¢—scale NAF osaplane model landing comfiguraticm,
8, = 0°. Thrust axis horizontal.
(a) Windmilling.
Flgure 20.~ Concluded.
(b) Teke—off power.

Figure 2l.~ Effect of power, model conflguration, and thrust axls
inclinetion on the elevator-fixed neutral point locatlon and

on the effective tall-off serodynemic center location of %,_'-—scale
model of the N.A.F. seaplane.

Eag Cruising configuration.
b) Landing configuration.

Figure 21.— Concluded.

(e¢) Cruilsing configuration.
(&) Lsnding configuratione

Figure 22.— Dynamlc-pressure ratios and sverage dowmwesh angles
gt the tall of the I]I' scale model of the NAF seaplane.

(a) Cruising configuration.
Figure 22.~ Concluded.
(b) Lending configuration.

Figure 23.— Effect of elevator deflectlion on the sercdiynemic
characteristice in pitch of the p—scale NAF seaplane model. .

Crulsing configuretion, iy = 3.50°. Thrust axis horizontal.
(a) Windmilling,
Figure 23.~ Continued.

(2) Continued.



b SRR NACA RM No. L6J15
FIGURE LEGEND.— Continued

Figure 23.~ Contimued.

(a) Conciunded.
Figure 23.~ Continued.

{(v) Teke—off power
Figure 23.~ Continued.

(b} Continued,
Figure 23.~ Continued.

{bt) Continued.
Figure 23.~ Concluded.

(b) Concluded.

Pigure 24.~ Effect of elevator deflection on the aerodynemic
cheracteristics 1n pltch of the f— scale NAF seaplane model.

Lending conflguration, iy = 3.500, Thrust axis horizontal.
(a) Windmilling.
Figure 2k.~ Continued.
(a) Continued.
Figure 24.~ Continued.
(a} Concluded.
Figure 24.~ Continued.
(b) Helf thrust of take—off power.
Figure 2k.~ Continued,
(b) Continmed.
Figure 24.~ Continued.
(b) Continued.
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FIGURE LEGEND.~ Continued

Figure 24.— Continued.
(b) Concluded,
Figure 24.— Continued.
{c) Take—off power
Figure 24.— Continwed.
(¢} Continued.
Figure 2k.— Continued.
{c) Continued.
Figure 24.— Concluded.
(¢) Concluded. _ ‘
Figure 25.— Elevatar deflection required for trim of the {—scale
NAF seaplane model sway from the ground; iy = 3.50%; thrust
eris horizontal; sea level cperstiem.

Figure 26.— Effect of stabilizer on the aercdynemic characteristics
in pitch of the };-— scale NAF segplane model néar the ground.
Teke—off configuretion; By = 0°; thrust exis horizontal.

(a) Windmilling
Figure 26.— Concluded.
(b) Teke—off power.

Figure 27.— Effect of stebllizer on the amerodynamic characteristics
in pltch of the y-—scale NAF seaplane model near the ground.

Landing ccnfiguration; 8g = 0°; thrust arise horizontal.
(2) Windmilling
Filgure 27.— Concluded.

(b) Take—off power.
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FIGURE LEGEND.- Continued

Figure 28.— Effect of elevator deflection on the aerodynamic
charsoteristics 1n pitch of the }-— scale NAT seaplene model

near the ground. Lending configuration; i = 3.500; thrust
exis horizontal.

(a) Windmilling.
Figure 28.— Continued.

(a) Concluded.
Figure 28.- Concluded.

(b) Take—off power.

Figure 20.— Effect of elevator deflection on tle asercdynamic
characteristics in pitch of the %— gcale NAF gesaplane model

near the ground. Lending configuration; prop. windmilling;
14 = 0.429; thrust axis horizontal.

Flgure 29.— Concluded.

Figure 30.— Effoct of power and model configuration om the slevatore
fixed neutral point location of the ,}-— scals model of the

N.A.F. seaplene near the ground. Thrust axis horizontsal.

(a) Take—off configuratiocn.
(b) Landing configuration.

Figure 31.— Dynemic—opressure ratiocs and average downwash angles
at the tail of the {— scale model of the NAF seaplsne near the

ground. Thrust axis horizontal.
(a) Take—off confilguration.
Figure 31.— Concluded.
(b) Lending configuration.

FPigure 32.~ Elevator deflection required for trim of the &-— scale
NAF seaplene model nser the ground. Lending configuration;
thrust exls horlzontal.
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FIGURE LEGEND.—~ Contlnued

Figure 33.— Tuft studles of the ljf" scale NAF seaplsne model.
‘ Cruising configuration. ‘

(s) Windmilling
Flgure 33.— Continued.

(a) Concluded.
Figure 33.— Contlnued.

{b) Take—off power.
Figure 33.~ Concluded.

. {b)} Concluded.

Figur.e' 34~ Tuft studies of the %____ scale NAF sesplane model.
Landing configuration.

(a) Windmilling

Figure 3%.— Continued.

(a) Concluded.

Figure 34%.— Continued.

(%} Take—off power.

Figure éh.— Concluded,

() Concluded.

Figure 35.~ Effect of flap setting on the laieral—sta'bili'by
cheracteristics of smeil angles of yaw. i-scale model of
NAF seeplane. Thrust axis horilzontsl.

(a) Windmilling.

Figure 35.~ Concluded.

(b) Take—off power.



8 SN NACA RM No. L6J15
PIGURE LEGEND.—~ Continued

Figure 36.— Aerodynamic characteristics in yaw of the é-scale model
o:E‘ the NAF seaplane. Propeller windmilling; 5, = 3.29;
= 16.37 1bs/eg £t, thrust axis horizomtal.
Figure 35.- Continued.
Figure 36.- Concluded.

Figure 37.— Aerocdynamic characteristics in yaw of the }]i— acale
model of the NAF seaplane. Propeller windmilling; rudder free;

= 3.2% o = 5.40; 8 = 60°; ¢ = 16.37 1bs/sg £t; thrust
axis horizontal.

Flgure 37.— Concluded.

Figure 38.— Effect of rudder deflection on the aerodynamic character—
ietics 1n yaw of the 1-scale model of the NAF seaplane, Cruising
configuration; 1y = 3.5% 8e = 0°; thrust axis horizontal.

(a) Windmilling; « = 0.5k.

Figure 38.— Continued.

(a) Continued.
Figure 38.- Continued.
(a) Continued.
Figure 38.— Continued.
(a) Concluded.

Figure 38.— Continued.

(b) Take—off power, « = 1.46.

Figure 38.— Continued.

{v) Continued.
Figure 38.— Continued.

(b) Continued.
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FIGURE LEGEND.— Contlrmusd

Figure 38.— Comtinued.
(b) Concluded.
Figure 38.— Continued,
(¢) Windmilling; o = 5.94%.
Figure 38.— Continued.
(c) Continued.
Figure 38.~ Continued.
(¢) Continued.
Figure 38.— Conbinued,
(¢) Continued.
Figure 38.— Continued.
(¢} Concluded.
Figure 38.— Continued.
(d) Teke~off pcwer; a« = 5.16
Figure 38.- Ccntinued.
(d) Continued.
Figure 38.-~ Continued.
(4) Centinued.
Figure 38.~ Concluded.
(8) Concluded.

Flgure 39.— Effect of rudder dsflection on the asrodynamic character—
istice In yaw of the &—scale mcdel of the NAF seaplens. Lending

configuration; iy = 3.59% 8, = 0°; thrust exis horizontel.

(2) Windmilling; o = 3.26.
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Figure

Figure

Figure

Flgure

Figure

Flgure

Figure

Figure

Figure

Pigure

Figure

39.~
(2)
39.—
(2)
39.-
(2)
39.-

L NACA RM No. L6J15
FIGURE LEGEND.~ Continued

Continued.
Continued.
Continued.
Continued.
Continued.
Concluded.

Continued.

(b) Half thrust of take—off power, a = 2.89.

39.-
(b)
39.~
(v)
39.-
(v)
39.~

(¢) Teke—off power, a = 0.50.

39.~
(c)
39.—
(c)
39.—
(c)

Continued.
Continued.,
Continued.
Continued.
Continued.
Concluded.
Contirued.
Continued.
Continued.
Continued.,
Continued.
Concluded.

Concluded.
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FIGURE LEGEND.- Concluded

Figure 40.— Alleron characteristics of the

,1_;— scale model of the

NAF seaplane. Windmilling propeller; 8g, = 0%; thrust axis

horizontal.

() Cruising configuration,
Figure 40.— Concluded.

(b) Landing configuration.

11
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- Figure 2 .- System of axes and control-surface hinge moments

and deflections. Positlve values of forces, moments, and
angles are indicated by arrows. Posltive values of tab
hinge momentgs and deflections are in the same directions
as the positive values for the control surfaces to which
the tabs are attached.
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Figure 3a.- Photograph of the 1/4~-scale NAF seaplane model with
propeller off. Cruising configuration, tail fillet on.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

gTl9T "ON T VOWVN

BE "3

LANGLEY MEMDRIAL AERONAUTIGAL LABORATORY — LANGLEY FELD. VA.




-
a8 L] [ ]
-4 »
L] [ L1} [ ]
L a [ ]
L DL B 1 ]

Figure 3b.- Dhotograph of the 1/4-gcale NAF seaplane model with
horizontal thrust axis. Landing configuration.
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Dimensions in inches
L

e— 32.86 —>
Thrust cuis
horizontal

<—1.37 MR

oL
{Gmund Board L i ,

QLTI T T HTIIT

\ osr

Model pivots about this poin?
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
.

Figure 6.-Position of the Y4-Scale model of the NAF airplane
and ground board in the funnel, & =0".
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NACA RM No. L8J15 G Fig. 33a

Figure 33.- Tuft studies of the 1/4-scale NAF seaplane model.

Cruising configuration.
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(a) Concluded.

Figure 33.-

Continued.
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(b) Take-off power.
Figure 33.- Continued.
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(b) Concluded.

Figure 33.- Concluded.
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(a2} Windmilling,
Figure 34.- Tuft studies of the 1/4-scale NAF seaplane model.

Landing configuration.
e
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(8) Concluded.
Figure 34.- Continued.
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(b) Take-off power,

Figure 34.-
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Continued
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(b) Concluded.
Figure 34.- Concluded.
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